Brain tumor formation in tuberous sclerosis depends on Erk activation.
Tuberous sclerosis (TS) is an autosomal dominant disease associated with the formation of usually benign tumors or hamartomas. The disease is connected with upregulation of mammalian target of rapamycin, central regulator of protein translation, which is usually regarded to be activated by Akt kinase. Here, we show for the first time that in all four brain lesions and one angiomyolipoma from TS patients both extracellular signal-regulated kinase (Erk) and p90 ribosomal S6 kinase 1 activation as well as Erk-dependent phosphorylation of p70 ribosomal S6 kinase 1 are markedly elevated whereas Akt, participating in the classical pathway of mammalian target of rapamycin activation is not always activated. Erk activation is also present in TS-derived cell lines. Importantly, Erk inhibition leads to the decrease of proliferation potential of such lines. These results show that Erk is specifically implicated in the pathogenesis of hamartomas.